Introduction: Physical activity/exercise is regarded as an important self-management strategy for individuals with mental illness. The purpose of this study was to describe individuals with mood and/or anxiety disorders who were exercising or engaging in physical activity to help manage their disorders versus those who were not, and the facilitators for and barriers to engaging in physical activity/exercise.
• Even though physical activity/exercise is effective in decreasing mood and anxiety symptoms, 51% of those affected by a mood and/or anxiety disorder do not exercise at least once a week on a regular basis. • Canadians with a mood disorder and those with physical comorbidities were less likely to exercise regularly (at least once a week). • The most important factor associated with engaging in physical activity was to have received advice to do so by a physician or other health professional.
Introduction
While self-management has been part of an overall management strategy for chronic physical conditions such as diabetes, asthma and arthritis for some decades, 1, 2 its use in mental illness is more recent. 3 Self-management is defined as the training, skill acquisition and interventions through which individuals who suffer from a disease take care of themselves in order to manage their illness. 3, 4 The objectives of self-management are to decrease symptoms, enhance quality of life and prevent relapse or recurrence. 3, 5 Self-management in mental illness can be used as a complement to conventional clinical therapies such as medication and psychotherapy or as a first-line low-intensity intervention, especially among individuals with mild-to-moderate symptoms. 6 Among the many self-management interventions proposed for mood and anxiety disorders, the most frequently studied include bibliotherapy or computer-based cognitive behavioural therapy (CBT), [7] [8] [9] herbal therapies, [10] [11] [12] meditation or relaxation techniques [13] [14] [15] [16] and physical activity/ exercise. [17] [18] [19] [20] [21] [22] Physical activity/exercise is thought to improve depression and anxiety symptoms through a number of physiological mechanisms as well as through its effect on sleep, sense of mastery and social interactions. 20, 23, 24 In general, it has been shown that an exercise program of at least 10 weeks or more, with relatively intense physical activity for at least 20 to 30 minutes at a frequency of 3 to 4 times per week, is effective for depression and for some anxiety disorders. 19, 24, 25 Physical activity/exercise as a treatment has consistently been shown to be superior to control interventions and sometimes comparable to mainstream therapies (e.g. medication or CBT) for mild and moderate depression. [17] [18] [19] [20] [21] A limited number of studies on the effects of exercise as a treatment strategy for anxiety disorders have shown generally positive effects of exercise, 19, 22 but the impact (effect size) is usually smaller than that observed for depressive symptoms. 26 There is a lack of data describing individuals who engage in or conversely who do not engage in physical activity/exercise to help manage their mood and/or anxiety disorders. This is the first study in Canada to examine the uptake of this strategy in a nationally representative sample of people with mood and/or anxiety disorders living in the community. This knowledge could assist in developing or adapting interventions to promote the engagement of physical activity/exercise in this population. Thus, the objectives of the present study were (1) to describe individuals with mood and/ or anxiety disorders who are currently exercising (1 to 3 times a week and 4 or more times a week) versus those who are not engaging in exercise, in terms of sociodemographic and clinical characteristics;
(2) to determine whether there are associations between exercise frequency and perceived general and mental health and life satisfaction; and
(3) to describe facilitators and barriers for engaging or not engaging in exercise as a means to help manage mood and/or anxiety disorders in the population affected. 
Methods

Data source
Study sample
In the 2013 CCHS, 5875 respondents indicated that they had been diagnosed with a mood and/or anxiety disorder by a health professional and met the eligibility criterion to participate in the 2014 SLCDC-MA. Of these respondents, 3361 participated in the 2014 SLCDC-MA and consented to share their data with the Public Health Agency of Canada (response rate = 68.9%).
For the purpose of this study, respondents who replied "no" to having a mood and/ or anxiety disorder that has been diagnosed by a health professional but "yes" to having ever been diagnosed were excluded from the study (n = 445). In addition, respondents who indicated that they were already engaging in physical activity for reasons other than to help manage their mood and/or anxiety disorders (n = 238) were also excluded from this study since physical activity/exercise frequency data were not collected from them. A total of 2678 Canadians with a mood and/or an anxiety disorder were included in our study (1134 with a mood disorder only, 576 with an anxiety disorder only and 968 with concurrent mood and anxiety disorders). The term "mood and/or anxiety disorders" used throughout this article refers to those who have self-reported, professionally diagnosed mood disorders only, anxiety disorders only, or concurrent mood and anxiety disorders. Figure 1 illustrates how respondents were selected for the final study sample.
Measures
In the 2014 SLCDC-MA, respondents were asked the following questions to confirm diagnosis of mood and/or anxiety disorders: (1) "Do you have a mood disorder such as depression, bipolar disorder, mania or dysthymia that has been diagnosed by a health professional?" and (2) "Do you have an anxiety disorder such as phobia, obsessive-compulsive disorder, panic disorder that has been diagnosed by a health professional?" Those who responded "yes" to either or both of these questions were included in this study.
Exercise subgroups
Respondents who answered "yes" to the question "As a result of being diagnosed with [a mood disorder/an anxiety disorder/a mood or anxiety disorder], did you ever exercise or participate in physical activities to help manage your [mood disorder/ anxiety disorder/mood or anxiety disorder]?" were subsequently asked "Are you still doing this?" If the answer was affirmative, they were asked about the frequency of the activity with the following question: "How often do you do this?" Possible responses included every day, 4 to 6 times per week, 2 to 3 times per week, once a week, less than once a week and less than once a month. These frequencies were combined in the following three subcategories:
(1) "No exercise" (included those who responded "No" to the question "Did you ever exercise or participate in physical activities to help manage your [mood disorder/anxiety disorder/mood or anxiety disorder]?" and those who answered that they were engaging in exercise less than once a week or less than once a month);
(2) "1 to 3 times a week" (combined those who reported engaging in physical activity/exercise once a week or 2 to 3 times per week); and
(3) "4 or more times a week" (included those who were exercising 4 to 6 times a week or daily).
Sampling frame (2013 CCHS)
N total with mood and/or anxiety disorders = 7563 Those who responded "no" to the question: "Do you have a mood disorder such as depression, bipolar disorder, mania or dysthymia that has been diagnosed by a health professional?" but responded "yes" to the following question: "Have you ever been diagnosed with a mood disorder such as depression, bipolar disorder, mania or dysthymia?" were excluded. The same procedure was performed for those with an anxiety disorder.
Excluded those already doing physical activity/exercise for other reason
n excluded = 238
Those who responded "no" to the question "As a result of being diagnosed with [a mood disorder/ an anxiety disorder/a mood or anxiety disorder], did you ever exercise or participate in physical activities to help manage your [mood disorder/anxiety disorder/mood or anxiety disorder]?" and responded "Already doing this for other reasons" to the question "What are the reasons why [you do not/you no longer/you do not frequently] exercise or participate in physical activity (to help manage your [mood disorder/anxiety disorder/mood or anxiety disorder])?"
While "physical activity" refers to any activity that contracts muscles, expends energy and includes work, household or leisure activities, "exercise" refers to a planned, structured and repetitive body movement performed to improve or maintain physical fitness. 28 Despite the differences, these terms were used interchangeably in the survey questions and we are therefore using them interchangeably in this paper. In addition, given that we did not have information on the duration and the intensity of the physical activity/exercise sessions, we were not able to directly relate the observed frequency to the current Canadian Physical Activity Guidelines, which recommend at least 150 minutes of moderate-to-vigorous physical activity per week for adults aged 18 to 64 years. 29 While more physical activity provides greater health benefits, it is recognized that engaging in amounts below the recommended levels can still provide some health benefits. 30 Therefore, we considered that individuals incorporating physical activity/exercise at least once a week in their schedule were doing "regular" physical activity/exercise for the purpose of this study.
Sociodemographic and clinical characteristics
Sociodemographic variables included age (age groups were 18-34, 35-49, 50-64, and 65+ years), sex (female, male), respondent's level of education (less than secondary school graduation, secondary school graduation/no post-secondary, some postsecondary, and post-secondary graduation), household income adequacy quintiles (deciles, a derived variable by Statistics Canada,* transformed into quintiles), marital status (single/never married, widowed/ divorced/separated, married/living common-law), geographic regions (British Columbia, Prairie region, Ontario, Quebec, Atlantic region), place of residence (urban, rural), and immigrant and Aboriginal statuses (yes, no).
Clinical characteristics included the type of disorders (mood disorder only, anxiety disorder only, and concurrent mood and anxiety disorders), the number of years since diagnosis (0-4, 5-19, and 20+), the number of physical comorbidities, the receipt of recommendation to exercise and the receipt of clinical treatment.
The number of physical comorbidities was determined by asking respondents if they had any of the following conditions diagnosed by a health professional that had lasted or were expected to last six months or longer: asthma, chronic obstructive pulmonary disease, arthritis, back problems, bowel disorder/Crohn disease or colitis, diabetes, heart disease, cancer, stroke and Alzheimer disease or any other dementia. Each reported disease was counted as a separate comorbidity and their summation was categorized in three groups (none, 1-2 and 3+). Receipt of a clinical recommendation to exercise was determined by asking respondents "Has a doctor or other health professional ever suggested participating in physical activity or exercise to help you manage your [mood disorder/anxiety disorder/mood or anxiety disorder]?", with a yes-or-no response format. Receipt of clinical treatment was defined as current use of prescription medications and/or psychological counselling as determined by the following questions: "Currently, are you taking any prescription medications for your [mood and/or anxiety] disorder?" (response options: "yes," "no"); and "In the past 12 months, did you receive psychological counselling to help manage your [mood and/or anxiety] disorder?" (response options: "yes," "no"). Those who responded "yes" to either were considered to be receiving clinical treatment.
Barriers to engaging in exercise
Those respondents who indicated that they do not or no longer exercise or participate in physical activity since their diagnosis were asked to specify the reason(s) why from the following list of barriers: "lack of will power/self-discipline," "time constraints/too busy," "prevented by physical condition," "didn't know it is important/recommended," "too costly/ financial constraints," "other" and "no reason."
Health status
Perceived general health and mental health were evaluated using self-reported general health and mental health questions. From the five possible response options, we defined three categories: "poor health" included those who reported their health as "fair" or "poor"; "good health" was a category in itself; and "very good health" included those who reported their health as "very good" or "excellent." Life satisfaction was assessed by asking respondents how they feel about their life as a whole right now using a scale from 0 to 10, where 0 was "very dissatisfied" and 10 was "very satisfied." In our study, satisfaction with life was defined as "dissatisfied" (a response of 0-4), "neutral" (5) or "satisfied" (6-10).
Statistical analyses
To account for sample allocation and survey design, all estimates were based on weighted data using weights generated by Statistics Canada so that the data would be representative of the Canadian population aged 18 years and older living in the community, in the 10 provinces, with mood and/or anxiety disorders. Weights were adjusted for exclusions, sample selection, in-scope rates, non-response and permission to share and link. 32 Furthermore, variance estimates (95% confidence intervals and coefficients of variation) were generated using bootstrap weights provided with the data. 33 Only results with a coefficient of variation less than 33.3% are reported, as per Statistics Canada guidelines. 32 We performed chi-square analyses to explore the relationships between the three physical activity/exercise subgroups and respondents' sociodemographic characteristics, number of comorbidities, type of disorders, number of years since diagnosis and use of conventional clinical treatment, and whether they had received a clinical recommendation to participate in physical activity or exercise.
We used multinomial multivariate logistic regression analysis to examine potential associations between exercise frequency (defined as no exercise, 1-3 times a week, 4 times or more a week) and perceived general and mental health, and life satisfaction, adjusting for all sociodemographic and clinical characteristics found statistically significant in the bivariate analyses.
It should be noted that the data did not meet the proportional odds assumption required to use ordinal regression. Statistical significance was determined at the p < .05 level. We used SAS Enterprise Guide version 5.1 (SAS Institute Inc., Cary, NC, USA) for the data analyses.
Results
While 51.0% of the Canadians affected were not exercising to help manage their mood and/or anxiety disorders, about half were exercising at least once a week, with 23.8% exercising from 1 to 3 times a week and 25.3% exercising 4 or more times a week. Furthermore, we found important differences among those who exercised regularly (i.e. at least once a week) and those who did not ( Table 1) . Increasing age and decreasing levels of education and household income were associated with increasing frequency of inactivity. Differences were also observed among the provinces or regions of residence: while those from British Columbia (67.6%) were the most active, slightly more than 50% of individuals from Ontario and the Atlantic and Prairie regions did not exercise regularly.
In terms of clinical characteristics, Canadians with mood disorders (with or without anxiety) and those with physical comorbidities were less likely to exercise regularly. In addition, individuals with a more recent diagnosis (< 5 years) or long-term disease duration (20+ years) were less likely to exercise. Those who were treated with conventional clinical therapy (medication and/or psychotherapy) were slightly more likely to exercise 1 to 3 times a week; conversely, those with no clinical treatment were more likely to exercise 4 or more times a week. Finally, another important factor associated with doing physical activity/exercise was having received advice to do so by a doctor or other health professional.
After we adjusted for all sociodemographic and clinical characteristics, we compared those exercising 1 to 3 times a week to those who did not exercise ( Table 2) . Individuals with less than secondary school education (vs. postsecondary diploma), those in the lowest income quintiles (Q1-Q3 vs. Q4-Q5), those with mood disorders with or without anxiety disorders (vs. those with anxiety only), those who were not advised to exercise by a health professional (vs. those who were) and those who were not treated with conventional clinical therapy (vs. those who were) were less likely to exercise 1 to 3 times a week. When we compared those who exercised 4 or more times a week to those who did not exercise, individuals' province or region (e.g. those living in all other regions vs. in British Columbia), type of disorders and advice by a health professional remained significant. The most important factor associated with physical activity/exercise participation (at any level) was to have had physical activity or exercise recommended by a health professional. Depending on the frequency of exercise, those not receiving advice to exercise had approximately 3 to 5 times lower odds of using exercise for self-management than those receiving such advice. Therefore, receiving or not receiving advice, based on the point estimate of the OR, is more strongly associated with physical activity/exercise than education, age, province and type of disorder. Table 3 presents the associations between perceived well-being and physical activity/exercise frequency. In general, individuals who did not engage in exercise were more likely to rate their perceived general and mental health as "fair/poor" and to be dissatisfied with life. However, the association between self-reported mental health and physical activity/exercise frequency was not statistically significant. Even after adjusting for sociodemographic and clinical characteristics that could have impacted general well-being, the inverse association between exercising 1 to 3 times a week (vs. no exercise) and "fair/poor" or "good" general health (vs. "very good/ excellent") and dissatisfaction (vs. satisfaction) with life remained (Table 4) . Similarly, after adjustment, those exercising 4 or more times a week were less likely to report "fair/poor" or "good" general health (vs. "excellent"), "fair/poor" mental health (vs. "excellent") and dissatisfaction with life (vs. satisfaction) compared to those not exercising.
Among those with mood and/or anxiety disorders, the most frequently cited barriers to exercising at least once a week were as follows: "prevented by physical condition" (27.3%), "time constraints/too busy" (24.1%) and "lack of will power/selfdiscipline" (15.8%). Other unspecified reasons were mentioned by 25.0%. Cost was seldom mentioned as a barrier (2.1%).
Discussion
While regular physical activity/exercise has been shown to improve depression and anxiety symptoms, 26 approximately 50% of those diagnosed with these disorders in our study did not exercise re gularly (i.e. at least once a week), highlighting an opportunity for improvement in the care and management of such individuals. Even though physical activity/exercise is usually considered an adjunct therapy to conventional clinical treatment (medication and/or psychotherapy) in most clinical guidelines, [34] [35] [36] it could also be used as a first-line, low-intensity intervention for mild-to-moderate mood and anxiety disorders, along with other self-management strategies. 6, 37, 38 Findings from this study show that affected Canadians who were less likely to engage in physical activity/exercise were older, less educated, belonged to the lowest income quintiles and resided in Ontario and the Atlantic provinces compared to those who engaged. These results are similar to those of the general Canadian population who are inactive. 38 As shown in other studies, 39, 40 those with physical comorbidities were less likely to exercise (although this finding disappeared when we adjusted for age and other sociodemographic variables). Similarly, physical conditions (along with time constraints) were one of the most frequently cited barriers in our study. While the presence of a physical comorbidity may compound the perceived barriers to engaging in physical activity/exercise, a few recent reviews have strongly recommended the prescription of physical ac tivity/exercise for the treatment and management of a large number of physical chronic conditions, as long as the type and intensity of physical activity/exercise are tailored to the condition. 40, 41 Although lack of will power/self-discipline was cited as a barrier by only 15% of those not engaging in physical activity/ exercise, it has been shown previously that those with depression lack motivation and energy in a number of activities, particularly those requiring a certain level of effort and regularity. 42, 43 This is supported by our study, which showed that those with a mood disorder (with or without a concurrent anxiety disorder) were less likely to exercise than those with an 2 Adjusted odds ratio of having exercised "1 to 3 times a week" or "4 or more times a week" compared to "did not exercise" by sociodemographic and clinical characteristics among Canadians aged 18 years and older with a self-reported mood and/or anxiety disorder diagnosis (n = 2678), 2014 SLCDC-MA anxiety disorder only. New types of approaches and therapies such as motivational interviewing 44 and behavioural activation 45 may help individuals who lack motivation and energy to initiate and maintain new lifestyle behaviours. One of the objectives of behavioural activation is to increase positive reinforcement from the environment by encouraging individuals to increase engagement in pleasant and rewarding activities. 45, 46 The advice from a doctor or other health professional to participate in physical activity/exercise was the most important factor associated with being active at least once a week. Although the lack of knowledge and time constraints have been cited as the main barriers for prescribing physical activity/exercise by health professionals, [47] [48] [49] [50] research has shown that family physicians are effective in increasing physical activity/ exercise among primary care patients. 47, 51 In light of these findings, it is essential that health professionals recommend physical activity/exercise to their patients with mood and/or anxiety disorders and support their engagement.
A recent systematic review of studies on physical activity/exercise and depression suggests the following guidelines for health professionals: (1) both aerobic and anaerobic activity are effective, therefore the choice should be based on patient's preference; and (2) in terms of duration and frequency, sessions should last for at least 30 minutes three times a week. 52 Participation in group activities and regular supervision and monitoring appear to increase the chance of successful outcomes by sustaining motivation and adherence. 47, 52 Simple and practical strategies such as prescription of physical activity/ exercise and use of pedometers and logbooks have also been shown to be helpful. 47, 53, 54 Most importantly, the primary goal is to encourage the patient to be active (regardless of the type, duration and frequency of activity) and to ensure that the selected physical activity/exercise is seen as pleasurable. 24, 51, 52 Lastly, interventions designed to increase self-management through exercise will need to address the barriers presented by comorbid chronic conditions and develop strategies to deal with the issue of time constraints.
Finally, our study demonstrated an association between physical activity/exercise and perceived well-being. Individuals who did not engage in exercise were more likely to report "fair/poor" general health and dissatisfaction with life compared to those who exercised at least once per week, even after adjusting for all sociodemographic and clinical characteristics that could affect perceived well-being. However, since the 2014 SLCDC-MA is a cross-sectional survey, the direction of the association could not be determined and we were not able to assess whether respondents reported better health and life satisfaction because they were engaging in exercise, or alternatively, whether they were exercising because they felt better. Also, it is interesting to note that there were no major differences in terms of well-being among those reporting exercising 1 to 3 times a week versus 4 or more times a week. This may reflect the fact that the psychological (e.g. self-esteem, selfefficacy) and social impact of engaging in physical activity/exercise are as important as its physiological effects. 52
Strengths and limitations
The 2014 SLCDC-MA is the only national survey to have collected detailed information on the experiences of a large sample of Canadians with a diagnosed mood and/or anxiety disorder, allowing us to study the association between physical activity/exercise as a self-management strategy and the affected individuals' sociodemographic and clinical characteristics, perceived well-being and reported barriers.
This study has a few limitations that warrant mentioning. First, the 2014 SLCDC-MA had a lower response rate (68.9%) compared to previous cycles (75%-83%). 55, 56 This phenomenon has been observed in other health surveys, both nationally and internationally. 57 While this may introduce bias due to non-response, it should be noted that Statistics Canada made adjustments accounting for those who were excluded or did not respond to the survey. 32 Second, the absence of questions on type, duration and intensity of physical activity/ exercise and severity of the disease limited the focus of our study. Third, the fact that we excluded those who were already exercising for reasons other than self-management may have had an impact on some of the results, although they accounted for less than 10% of the sample (8.4%). On the other hand, given that the focus of this study was on self-management strategy and finding ways to improve participation in this intervention, they would not have been representative of this specific population. Fourth, since the 2014 SLCDC-MA is a cross-sectional survey, causal inferences between perceived well-being and physical activity/exercise cannot be drawn.
Conclusion
While physical activity/exercise has been shown to reduce depression and anxiety symptoms in addition to many other health benefits such as increasing overall wellness and preventing or mitigating other chronic diseases, its uptake was challenging for at least 50% of those affected by these disorders in our study. Individuals who were more likely not to exercise shared many of the sociodemographic characteristics also observed in the general population. Engaging in physical activity/exercise was particularly difficult for those affected by a mood disorder and those with physical comorbidities, although exercise may be particularly important for these individuals.
The most important factor associated with exercising was the recommendation by a doctor or other health professional. Health practitioners play a critical role in recommending physical activity/exercise and supporting its engagement, particularly for those with a mood disorder and physical comorbidities.
